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Theory of Operation:

This simplified 120VAC Category Il lighthouse system is designed to provide a reliable
light signal to the mariner by offering an independent solar powered backup light
system. Under normal conditions when commercial power is available relay K2
energizes and powers the SACII. The SACII, in turn, energizes the solid state relay
SSR1 during darkness to turn on the main light. Current detector CD1 senses 120VAC
Line current drawn by the main light’s lamp(s) and provides a ground to the rotation
detector installed in the main light. The “AND” logic of the current/rotation combo is
then transmitted to the SACII at TB1-4. As long as commercial power is available, and
the main light has not failed, the SACII will keep the system in the primary (that is,
normal) mode of operation with the main light enabled (and on, if at night) and the
emergency light disabled (by energizing and keeping relay K1 energized).

During this primary (normal) mode of operation, the solar backup power circuit,
comprised of the 20W solar panel and 100AH battery, remains in standby mode. To
keep the auxiliary battery from overcharging and the system in balance during standby
a small amount of energy must be dissipated continuously. In order to maintain this
charge balance, the control system must consume 2.88 AH/day (or 120-ma
continuously). This 120-ma total bleed-current is made up of SACII operating current
(2-ma), K1 coil current (100-ma), and R1 current (18-ma).

In the event of failure of the main light to draw current (e.g., lamp failure) or rotate (e.g.,
motor failure), the SACII will release relay K1 after a delay of up to 100 seconds, which
will enable the emergency light. If there is a commercial power outage, relay K2 will
release immediately and disconnect power to the SACII. The SACII will then release
relay K1 within a few seconds and enable the emergency light. Once enabled, the
emergency light uses a separate photoresistor (type C DLC) to control its independent
on/off (night/day) operation.

To achieve 24-hour rotation (desired), power to the main light motor is provided by a
separate unswitched power feeder. By rotating the main light day and night, the
possibility of focused sun damage to the beacon is greatly reduced.

The solar power system is designed to power the emergency light indefinitely, even
though the most common failure mode (commercial power outage) is likely to last for
only a short period of time. The solar power system design is based on a 2.03A lamp
operated at a 10% duty cycle for 12 hours per day during emergency operation. This
load profile requires 2.436 AH/day when operating. A single 100AH battery and a 20W
solar panel tilted 60° from horizontal will support this load (that is, the emergency light)
indefinitely.

Upon power restoration after a commercial power outage, relay K2 re-energizes and

restores 12VDC power to the SACII. The SACII then resets, assumes primary mode,
and begins normal ops. A SACII reset serves to bring the main light back online and

simultaneously activate (energize) relay K1 to disable the emergency light.
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